Acyclovir inhibits rat liver tryptophan-2,3-dioxygenase and induces a concomitant rise in brain serotonin and 5-hydroxyindole acetic acid levels.
Viral diseases of the brain may induce changes in neurotransmitter synthesis and metabolism. In experimental herpes simplex encephalitis, brain serotonin is reduced, whilst it's major metabolite, 5-hydroxyindole acetic acid and turnover is increased. It is well established that reduced levels of brain monoamines, serotonin and norepinephrine may contribute to the symptoms of clinical depression, which raises the possibility that this condition is prevalent in herpes simplex encephalitis. An inverse relationship exists between liver tryptophan-2,3-dioxygenase activity and brain serotonin levels and there is an interdependency between serotonin and norepinephrine levels. The aim of this study is to determine the effect of acyclovir, an antiviral used in the treatment of herpes simplex encephalitis, on rat liver tryptophan-2,3-dioxygenase activity in vitro and in vivo as well as on rat forebrain serotonin, 5-hydroxyindole acetic acid and norepinephrine levels. The results show that acyclovir inhibits tryptophan-2,3-dioxygenase activity in vitro and in vivo, with a concomitant rise in serotonin and 5-hydroxyindole acetic acid levels. However, acyclovir reduces the turnover of serotonin to 5-hydroxyindole acetic acid, without any effect on norepinephrine levels. It appears that acyclovir may have the potential to reduce the clinical symptoms of depression in herpes simplex encephalitis. However, a greater turnover of serotonin to 5-hydroxyindole acetic acid could possibly be masked by conversion of serotonin to 5-hydroxytryptophol, which needs to be investigated further.